It is an established fact that during exposure to cold heat production plays a leading part in the regulation of body temperature and a series of comments has been made on the activation of mechanism which leads to an increase in the heat production, but the problem still remains to be settled. They are generally represented by two extreme groups of commentation; (A) the center of body temperature regulation in the hypothalamus is stimulated directly by a fall in temperature of the blood circulating through the center as was initiated by Barbour, and (B) the center functions on receiving impulses transmitted from the cold receptors of the skin.
Of many experiments performed in our laboratory some served to demonstrate that changes in blood temperature of the center following exposure to cold or heat did not necessarily produce regulatory reactions of body temperature and some presented paradoxical reactions: a fall in deep temperature was followed by reactions concerning heat loss and likewise a rise in body temperature by those of heat production.
High dependence of regulatory mechanism upon temperature senses may be the most acceptable explanation of these peculiar reactions, and in view of additional facts obtained in our laboratory there is no room for doubt about participation of thermal senses in the temperature regulation (Ogata (1, 2) ). Ogata and his co-workers (1, 2, 3) pointed out that the sensitivity of sensory organs of temperature was influenced probably by changes in environmental conditions, and more by changes in the deep temperature.
It is therefore conceivably possible that an increased sensitivity to cold resulting from a temperature drop in the body may facilitate the introduction of general reactions to cold.
To furnish conclusive evidences for further discussion on this subject , the present paper deals with threshold fluctuations in the sensitivity to cold and also with relation of the somatosensory cortex to heat production during various stages of cold exposure.
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METHODS
Experiments were made on healthy subjects and also on leprosy patients with a wide-spread dermal lesion where thermal sensations were extensively affected.
In animal experiments adult rabbits weighing more than 2 kg. were used irrespective of sex. Unanesthetized rabbits were fastened in the dorsal or abdominal position and cooling was made by application of ice bags to their skin.
Oxygen consumption was determined by the Douglas-Haldane method. For the collection of expired air in rabbits a combination of hood and blower designed by Sasaki (4) was employed.
Thresholds of warmth and pain in the skin were determined with a projector which was specially designed by Katsuki to give a homogeneous distribution of rays all over the field of projection at a certain distance from the lens so as to serve as an esthesiometer for the respective senses. The threshold of these senses was expressed by the time required to evoke the sensation on exposure of the same skin area to heat rays from the projector, and the latent period was determined by the mode from 50 repeated determinations (Kori (5) 
II) Exposure of rabbits to cold
The working of mechanism in men under extreme cold exposure was deduced from animal experiments, since an experiment leading to death from cold was not to be performed in men. Therefore the authors were obliged to infer changes in subjective thermal sensitivity in men from EEG records taken from rabbits.
A) Reactions in various stages of cold exposure
An unanesthetized rabbit was fastened and the body was cooled down to death. Fig. 4 illustrates a typical pattern of the heat production in relation to a progressive fall in rectal temperature.
Before application of cold the heat production was naturally normal at 30 kcal/m2/ hr. without any sign of shivering.
EEG's were taken from the postcentral area with a pin electrode ( fig. 5 C 
DISCUSSION
The experiment performed on a leprosy patient marked a great progress in elucidating the regulatory mechanism of body temperature.
It is beyond doubt that the delayed general response to cold in the patient whose sensation is impaired results from imperfect sensibility of the skin to cold. Therefore the regulatory function of the body temperature is thought to be exercised in the first place through the dermal sensation of temperature. Subsequently the temperature in the deeper part of the body starts to fall and this plays, to be sure, in the patient a distinguished part in inviting the regulation, but the reaction through this pathway is not induced till a fall in temperature at the central nervous system amounts to a considerable degree. Consequently the latter mechanism seems to have no practical significance in the regulation under normal physiological conditions.
Here the authors would like to suggest a mechanism arranging a couple of previously acknowledged pathways through which the motivation of temperature regulation is attained : an immediate response caused by skin sensation of cold and a delayed response due to a considerable temperature fall in the regulatory center. Namely, a fall in temperature at the center will in the first place make the skin more sensitive to cold, and through this increased sensitivity man begins to feel cold in the same environment where he did not feel it before, and thus it results in eliciting other reactions to cold.
At any rate the outcome of the experiments on human is that a positive proof is furnished by the leprosy patient to support our theory as to the mechanism of reaction to cold and that determinations of the threshold of thermal sensations ensure reliability on the theory. Subsequently the mechanism of activating changes in subjective sensibility to cold was inferred from EEG records of rabbits.
Because observation throughout the cold exposure leading to death was not to be made in men.
In view of the pattern of reactions to cold, namely, heat production in relation to rectal temperature the progress of body cooling in an unanesthetized According to a sketch of the subcortical neural formation regarding consciousness (9) , the ascending sensory systems give off collaterals to the reticular substance, through which consciousness as well as sensation is maintained at any level. The physiological characteristics of the ascending reticular system have been studied by Magoun et al. (10) 
